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2,2 / ,5,5-Tetrachloro-N,yV / -d"ethyl-N,N / - 

[benzene-1,3-diylbis(methylene)]- 

dibenzenesulfonamide 



Triclinic, PI 
a = 8.0396 (2) A 
b = 11.1512 (3) A 
c = 15.5723 (3) A 
a = 87.454 (1)° 
P = 83.378 (1)° 
y = 87.995 (1)° 

Data collection 

Bruker APEXII CCD 

diffractometer 
25271 measured reflections 



V = 1384.77 (6) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.61 mm -1 
T = 296 K 

0.50 x 0.35 x 0.30 mm 



6905 independent reflections 
5380 reflections with / > 2cr(7) 
R<„. = 0.020 
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R factor = 0.036; wR factor = 0.102; data-to-parameter ratio = 21.1. 



In the title compound, C24H24CI4N2O4S2, the dihedral angles 
between the central benzene ring and the pendant rings are 
58.09 (10) and 62.59 (10)°. The dihedral angle between the 
pendant rings is 81.64 (9)°. Both sulfonamide groups lie to the 
same side of the central ring but the C— S— N — C torsion 
angles [73.09 (16) and -117.35 (14)] and S-N-C-C torsion 
angles [-143.80 (14) and -111.45 (16)°] differ significantly for 
the two pendant chains. The N atoms are close to planar (bond 
angle sums = 356.4 and 359.5°). In the crystal, weak C— H- ■ O 
and C— H- ■ CI interactions link the molecules. 

Related literature 

For related structures, see: Ejaz et al. (2011a, b). 



Refinement 

R[F 2 > 2a(F 2 )} = 0.036 

wR(F 2 ) = 0.102 

S = 1.04 

6905 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



327 parameters 

H-atom parameters constrained 
A/W = 0.47 e A~ 3 
^Pmm = -0.38 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C7-H7B- ■ 03' 


0.97 


2.59 


3.511 (2) 


158 


C17-H17B-01" 


0.97 


2.58 


3.516 (3) 


164 


C24-H24- ■ -Cll" 


0.93 


2.83 


3.738 (2) 


166 


Symmetry codes: (i) — x 


+ l,-y+l.-z- 


1- 1; (U) - 


-x + 1, -y + 2, -z - 


h 1. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHELXL97. 

IUK thanks the Higher Education Commission of Pakistan 
for its financial support under the project to strengthen the 
Materials Chemistry Laboratory at GCUL. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2337). 



Experimental 

Crystal data 
C24H24CI4N2O4S2 
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2,2\5,5'-Tetrachloro-A^^-diethyl-A r ^V'-[benzene-l,3-diylbis(methylene)]dibenzenesulfonamide 
Ejaz, I. U. Khan, T. A. Sheikh and W. T. A. Harrison 

Comment 

As part of our ongoing studies of symmetrical aryl sulfonamides (Ejaz et ah, 2011a,Z>), the synthesis and structure of the 
title compound are described herein. 

In the title compound (Fig. 1), the dihedral angles between the central (C1-C6) benzene ring and the pendant (C10-C15) 
and (C19-C24) rings are 58.09 (1) and 62.59 (10)°, respectively. The equivalent angle between the pendant rings is 81.64 (9)°. 
Both sulfonamide groups lie to the same side of the central ring, but the CIO — SI — Nl — C7 and C19 — S2 — N2 — C16 
torsion angles [73.09 (16) and -117.35 (14)°, respectively] and the SI— Nl— C7— C2 and S2— N2— C16— C6 torsion 
angles [-143.80 (14) and -111.45 (16)°, respectively] differ significantly for the two pendant chains. The conformations of 
the ethyl side chains are also different: the SI— Nl— C8 — C9 and S2— N2— C17— C18 torsion angles are -89.6 (2) and 
-126.57 (19)°, respectively. The nitrogen atoms are close to planar (bond angle sums = 356.4 and 359.5° for Nl and N2, 

respectively), which seems to indicate a valence state close to sp hybridization, as also seen in a related structure (Ejaz 
et ah, 20 11a). 

In the crystal, weak C — H-0 and C — H--C1 interactions link the molecules (Table 1). 
Experimental 

A mixture of A r ,A''-(benzene-l,3-diyldimethanediyl)bis(2,5-dichlorobenzenesulfonamide) (0.3 g; 0.5 mmol), sodium hydride 
(0.25 g; 0.9 mmol) and AyV-dimethylformamide (10.0 ml) was stirred in a 100-ml round bottom flask at room temperature 
for half an hour followed by the addition of ethyl iodide (0.15 g; 0.9 mmol). The reaction mixture was further stirred for 
five hours, and its completion was monitored by TLC. After completion, the contents were poured over crushed ice. The 
precipitated product was isolated, washed and crystallized from methanol to yield colourless block-like crystals of the title 
compound. 

Refinement 

The hydrogen atoms were placed in calculated positions (C — H = 0.93-0.97 A) and refined as riding atoms with (7j S0 (H) = 
1.2(7 eq (C) or 1.5(7 e q(methyl C). The methyl groups were allowed to rotate, but not to tip, to best fit the electron density. 
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Figures 




Fig. 1. The molecular structure of the title molecule, showing 50% displacement ellipsoids 
and the numbering scheme. 



2,2 l ,5,5 l -Tetrachloro-iV,iV l -diethyl-iV,iV l - [benzene-1,3-diylbis(methylene)]dibenzenesulfonamide 



Crystal data 

C24H24CI4N2O4S2 
M r = 610.37 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.0396 (2) A 
6 = 11.1512 (3) A 
c= 15.5723 (3) A 
a = 87.454 (1)° 
(3 = 83.378 (1)° 
y = 87.995 (l)° 
V= 1384.77 (6) A 3 



Z = 2 

P(000) = 628 

D x = 1.464 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6905 reflections 

6 = 2.2-28.1° 

li = 0.61 mm 1 

J=296K 

Chnnk, colourless 

0.50 x 0.35 x 0.30 mm 



Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

25271 measured reflections 
6905 independent reflections 



5380 reflections with / > 2a(I) 
R int = 0.020 

Qmax = 28.4°, 9 m i n = 3.0° 

h = -8-+W 
£ = -14^14 
/ = -20-»20 



Refinement 



Refinement on F 

Least-squares matrix: full 

R[F 2 > 2o(F 2 )} = 0.036 

wR(F 2 ) = 0.102 

S= 1.04 

6905 reflections 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = U[o\f o 2 ) + (0.0462P) 2 + 0.4193P] 
where P = (P 0 2 + 2P c 2 )/3 
(A/o-) max = 0.001 
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327 parameters Ap max = 0.47 e A 

0 restraints Ap min = -0.38 e A~ 3 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *IU 
^iso ' ^eq 


CI 


0.6756 (2) 


0.63163 (16) 


0.43821 (11) 


0.0454 (4) 


HI 


0.5623 


0.6242 


0.4333 


0.055* 


C2 


0.7280 (3) 


0.63672 (17) 


0.51940 (12) 


0.0502 (4) 


C3 


0.8970 (3) 


0.6480 (2) 


0.52549 (15) 


0.0695 (6) 


H3 


0.9340 


0.6525 


0.5797 


0.083* 


C4 


1.0103 (3) 


0.6527 (3) 


0.45304 (17) 


0.0776 (7) 


H4 


1.1236 


0.6594 


0.4583 


0.093* 


C5 


0.9572 (3) 


0.6475 (2) 


0.37192 (14) 


0.0622 (5) 


H5 


1.0347 


0.6509 


0.3228 


0.075* 


C6 


0.7890 (2) 


0.63737 (16) 


0.36384 (11) 


0.0452 (4) 


C7 


0.6016 (3) 


0.63174 (18) 


0.59876 (12) 


0.0579 (5) 


H7A 


0.4935 


0.6113 


0.5825 


0.069* 


H7B 


0.6359 


0.5696 


0.6392 


0.069* 


C8 


0.5407 (3) 


0.85534 (19) 


0.58997 (13) 


0.0571 (5) 


H8A 


0.6171 


0.8607 


0.5371 


0.069* 


H8B 


0.5553 


0.9256 


0.6225 


0.069* 


C9 


0.3646 (4) 


0.8577 (3) 


0.5668 (2) 


0.0967 (9) 


H9A 


0.3463 


0.9274 


0.5304 


0.145* 


H9B 


0.2875 


0.8603 


0.6187 


0.145* 


H9C 


0.3473 


0.7867 


0.5367 


0.145* 


CIO 


0.75316 (19) 


0.69614 (16) 


0.77750 (10) 


0.0395 (3) 


Cll 


0.8994 (2) 


0.75963 (17) 


0.75576 (12) 


0.0462 (4) 


C12 


1.0466 (2) 


0.71855 (19) 


0.78590 (14) 


0.0567 (5) 


H12 


1.1438 


0.7614 


0.7717 


0.068* 


C13 


1.0506 (2) 


0.6145 (2) 


0.83684 (14) 


0.0578 (5) 


H13 


1.1499 


0.5873 


0.8574 


0.069* 


C14 


0.9069 (2) 


0.55140 (17) 


0.85701 (12) 


0.0476 (4) 


C15 


0.7572 (2) 


0.59124 (16) 


0.82812 (11) 


0.0417(4) 


H15 


0.6605 


0.5479 


0.8426 


0.050* 


C16 


0.7269 (2) 


0.63890(16) 


0.27608 (11) 


0.0462 (4) 
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Atomic displacement parameters (A 2 ) 
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U.U4DZ (y ) 


A AC 1 Q /I 10 

u.uj iy (i i ) 


A A/1 A/C /QO 

u.u4Uo (y j 


A AAOC (<2\ 

U.UUZo {o) 


A AA/1/1 /7A 

U.UU44 { I ) 


A AAC/1 /'CA 

U.UUD4 (oj 




a Ai/C/i OA 
U.U304 [Z ) 


A A /I A A /TO 

u.u4yy {d ) 


a ao/;i /OA 


A AAO/1 1 7A 

U.UUZ41 {if) 


A AA 1 QC /I CO 

U.UUIoj (1 D) 


A AA 1 Q/C /I 70 

u.uuiyo yl I ) 


CO 
bZ 


A A/1 0/1 /OA 

U.U454 (Z ) 


A A/1Q 1 /OA 

u.U4y i (3 j 


A AOOA /OO 

u.u^zy \i ) 


A A A 1 O O /1 O0 

— U.UU13Z {lo) 


A AA 1 A7 / 1 £0 

u.uuiy / (lo) 


A AA 1 OC (\ 7A 

— U.UUIZj (1 /J 


JN 1 


a a/coo / 1 a a 
U.U05.3 (1UJ 


A A/1 1 1 /CO 

U.U431 yS) 


A AO CO /70 

U.U3 j3 ( /J 


A AA 1 C /70 

U.UU1 j ( 1 ) 


A AA7A /70 

— U.UU Iy yl) 


A AAA/C //CA 

U.UUUo (o ) 


JNZ 


A n^OQ /'CA 

u.ujzy ) 


A A/1 1 1 /QO 

U.U411 (5 J 


A ACA1 /OO 

U.UjUI 


u.uujy \p) 


A A 1 01 (1\ 

U.UIZ^ yl ) 


A AAAO /'/^A 

U.UUUZ yo) 


<J1 


a ^ca 
U.Ujoo (5 J 


A ACOA /OO 

U.UjoU (5 J 


A AC01 

U.UjZI {&) 


A A1 /I O /^^A 

U.U143 ) 


A AAOO 

U.UUZZ ) 


A AIIO //CO 

U.UI 15 yo) 


/-\o 
<jz 


A AOOQ //CA 

U.U3 3y (o ) 


A A/CO/C /no 

U.Uooo (y J 


A ACAO /70 

U.UjUo { / ) 


A AACO /£A 

— U.UU33 {o) 


A AAO/1 /CA 

— U.UU34 (3 J 


A AAQC //CO 

u.uuy5 (o ) 




A AC*7 1 ZO\ 

0.0571 (8) 


A AC A A /CA 

0.0549 (8) 


A AC/1A /o^ 

0.0549 (6) 


A A 1 T O /ZZ\ 

-0.0138 (6) 


A AAT> //I\ 

0.0022 (6) 


A A A "7/1 //C\ 

0.0074 (6) 


04 


0.0727 (9) 


0.0730 (10) 


0.0378 (7) 


0.0149 (7) 


0.0046 (6) 


-0.0090 (6) 


Cll 


0.0584 (3) 


0.0556 (3) 


0.0720 (3) 


-0.0115 (2) 


0.0042 (2) 


0.0037 (2) 


C12 


0.0640 (3) 


0.0647 (3) 


0.0758 (4) 


0.0053 (2) 


-0.0212 (3) 


0.0105 (3) 


C13 


0.0713 (3) 


0.0645 (3) 


0.0507 (3) 


0.0141 (3) 


0.0007 (2) 


-0.0128 (2) 


C14 


0.0829 (4) 


0.0666 (4) 


0.0675 (3) 


0.0136 (3) 


-0.0205 (3) 


0.0039 (3) 



Geometric parameters (A, °) 



CI— C2 


1.382 (2) 


C14— C15 


1.385 (2) 


CI— C6 


1.389 (3) 


CI 4— C12 


1.730 (2) 


CI— HI 


0.9300 


C15— H15 


0.9300 


C2— C3 


1.383 (3) 


CI 6— N2 


1.468 (2) 


C2— C7 


1.507 (3) 


C16— H16A 


0.9700 


C3— C4 


1.366 (3) 


C16— H16B 


0.9700 


C3— H3 


0.9300 


CI 7— N2 


1.469 (2) 


C4— C5 


1.383 (3) 


C17— C18 


1.491 (4) 


C4— H4 


0.9300 


C17— H17A 


0.9700 


C5— C6 


1.381 (3) 


CI 7— H17B 


0.9700 


C5— H5 


0.9300 


C18— H18A 


0.9600 


C6— C16 


1.507 (2) 


C18— H18B 


0.9600 


C7— Nl 


1.474 (2) 


C18— H18C 


0.9600 


C7— H7A 


0.9700 


CI 9— C24 


1.384 (2) 


C7— H7B 


0.9700 


C19— C20 


1.394 (2) 


C8— Nl 


1.465 (2) 


C19— S2 


1.7820 (17) 


C8— C9 


1.499 (3) 


C20— C21 


1.380 (3) 


C8— H8A 


0.9700 


C20— C13 


1.726 (2) 


C8— H8B 


0.9700 


C21— C22 


1.371 (3) 


C9— H9A 


0.9600 


C21— H21 


0.9300 


C9— H9B 


0.9600 


C22— C23 


1.376 (3) 


C9— H9C 


0.9600 


C22— H22 


0.9300 


C10— C15 


1.383 (2) 


C23— C24 


1.380 (3) 


C10— Cll 


1.394 (2) 


C23— C14 


1.735 (2) 
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CIO — M 


1. / /by (16) 


pi i pi i 


l.J /y {i) 


CH — Cll 
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C12 C13 
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C13 — C14 
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S2 — 04 
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1 no 1 
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\n pn unt 
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iuy.1 
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PIO P 1 "7 unD 

CJo — CJ / — HJ /ts 
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1 nn c 


PIT PIO TT1 OD 

C J / — C J o — H J ots 
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1 nn ^ 
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1 no ^ 


UIOA PIO UlOP 

H J OA — C J 0 — H J oC 


1 nn ^ 


Tji OD PIO UlOP 

H J ots — C J o — H J oC 


1 nn ^ 

iuy.!> 


f^"> a pin no 
Cz4 — C J y — CzU 


1 1 n in /i 
liy.2U (lo) 


P1^ piQ CO 

Cz4 — C J y — oz 


I 1 H 1/1 /1 1\ 

I I /.24 (13j 


poa p 1 n co 
CzU — C J y — Sz 


1 11 C C / 1 A\ 

123. jj (14) 


poi poa pin 
Cz J — CzU — c j y 


1 1 n 0*7 c\ o\ 

ny.o / (is) 


poi r^on f 1 i'2 
Cz J — CzU — CJ J 


117 C\ ^\ 

1 1 1 jSd (1 j) 


pin pon t~*\"i 

c j y — CzU — ci j 


1 11 1 0 ( i* A \ 
YLL.DS (14) 


poo ni pon 
Czz — Cz J — CzU 


1 in oc f \ r\\ 
12U.OJ (ly) 


POO POI U0 1 

Czz — Cz J — Hz J 


1 1 A / 

ny.o 


pon poi uo 1 
CzU — Cz J — Hz J 


1 1 n & 

ny.o 


POI POO POI 

Cz J — Czz — Cz J 


1 1 n in si q\ 
liy.2U (lo) 


POI POO uoo 

Cz J — Czz — Hzz 


1 in a 
12U.4 


POI POO uoo 

Czj — Czz — Hzz 


1 in a 
12U.4 


POO POO PO/1 

Czz — Czj — Cz4 


111 nz: ( 1 n\ 
121.06 (19) 


POO POO Pl/1 

Czz — Czj — C14 


1 in ii /i c\ 
120.31 (ID) 


po^i poo r*\A 
Cz4 — Czj — C14 


1 1 O /ii /1 /i\ 

ll5.o3 (lo) 


poo po/i pin 
Czj — Cz4 — C J y 


1 1 n in (\ h\ 

iiy. /y (1 /) 
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Czj — Cz4 — Hz4 


1 in 1 
120.1 


pin pn uo/i 
C J y — Cz4 — Hz4 


1 in 1 
120.1 


r\ 1 oi p.o 

Ol — SI — 02 


110 no /o\ 

118.08 (8) 


Ol— SI— Nl 


108.23 (8) 


02— SI— Nl 


110.99 (8) 


Ol— SI— C10 


109.11 (8) 


02— SI— C10 


105.20 (8) 


Nl— SI— C10 


104.35 (8) 
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C 1 3 — C 1 Z — C 1 1 
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119.25 (16) 
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C14 — C15— H15 
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p/: p 1 po po 
Co — C 1 — C2 — C3 


n 1 fi\ 
0.1 (3) 


p/r pi po po 

Co — CI — tz — C / 


1 *7n TO /I H\ 

i /y.zo (i /j 


pi po po p/i 
C 1 — C2 — C 3 — C4 


-0.7 (3) 


PO po po r^A 

C / — tz — C.5 — C4 


1 7Q Q /")\ 

—1 ly.y (Z ) 


po po p/i pc 
C2 — C3 — C4 — C5 


0.7 (4) 
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n i (a \ 

-0.1 (4) 
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pi po po \n 
CI — Cz — C / — JN 1 


111 1 

— 111.1 (Z) 
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-1.0 (3) 
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1*70 OO / 1 H\ 
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ei pm n i pi 1 
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-2.3 (2) 


pin n i pn p 1 o 
C1U — Cll — Clz — CI 3 


0.5 (3) 


pi 1 p 1 1 rn p 1 1 
Cll — Cll — Clz — CI j 


1 "7G 11 / 1 £\ 

— I /y.33 (lo) 


pil pin p 1 o pu 
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0.4 (3) 


pn p 1 o pu pi c 
Clz — C13 — C14 — Uj 


-o.y (3) 
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1 /o.l 1 (lo) 
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c 1 pin p 1 c P1/1 
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— 1 /0.43 (13) 


p 1 o pu p 1 c pin 
C13 — C14 — CIS — C1U 
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pn pu pic pin 
Clz — C 1 4 — C 1 J — C 1 U 


-1 /o.D / (13) 


pc p 1 A MO 
C j — Co — C 1 o — JN 2 


111 1 /")\ 
lll.Z (Z) 


pi p/; pi/; mo 
CI — Co — Clo — JNz 


CO.O (Z) 


pti pm p^n pti 
C24 — C 1 y — C2U — Cz 1 


-2.0 (3) 


co pm pm pn 
a2 — C 1 V — CzU — Cz 1 


1 H& £A f \ £\ 

1 /o.o4 (lo) 


pti pm pon pn 
C24 — C 1 y — CzU — C13 


1 "7*7 11 / 1 /I \ 

1 / 1 .15 (14) 


co pm pon plo 

S2 — c i y — CzU — ci3 


-4.1 (2) 


C19— C20— C21— C22 


1.2 (3) 


C13— C20— C21— C22 


-178.04 (17) 


C20— C21— C22— C23 


0.3 (3) 


C21— C22— C23— C24 


-1.0 (3) 


C21— C22— C23— C14 


178.31 (17) 



r\A ci r\i 
U4 — bZ — U3 


1 1 O "7*7 /n\ 

llo. / / (y) 


/^/i oi xn 
U4 — bZ — JNZ 
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luy.oz (y) 
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U3 — bZ — JNZ 
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03— S2— N2— C17 


-173.06 (14) 


C19— S2— N2— C17 


70.94(16) 



sup-7 



supplementary materials 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—R-A 

CI— Wm-O? 0.97 2.59 3.511 (2) 158 

C17— H17B-01" 0.97 2.58 3.516 (3) 164 

C24— H24-Cll ii 0.93 2.83 3.738 (2) 166 
Symmetry codes: (i) —x+1, ~y+l, — z+1; (ii) -x+1, -y+2, — z+1. 
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